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INTRODUCTION
We introduce a novel conceptual modeling methodology named OMP (Ontology-based Modeling
Patterns). Some of the highlights of the methodology are as follows:
BACKGROUND
Identifying relevant classes is a fundamental problem for object-oriented systems design. Conceptual
modeling is concerned with constructing a conceptual representation of the application domain. Since
the activity constitutes the first step in designing information systems, the problem is even more critical
for conceptual modeling.
RESEARCH QUESTIONS
In view of the importance of class identification in conceptual modeling, we sought to investigate the
following questions:
OMP: OVERVIEW
The methodology that we have developed in response to the above research questions was motivated
by the existing research on class modeling [1] and on the use of ontology [2,3] and patterns [4-6] in
conceptual modeling. OMP takes an ontology- and pattern-based approach. The methodology, as such,
relies on two components: (1) a domain ontology of class categories which represent major concepts
for modeling a given domain, and (2) a catalog of class modeling patterns which represent the relations
between the classes in the ontology. We illustrate the OMP methodology using the business domain.
OMP: ONTOLOGY
The business-domain ontology for OMP is transaction-oriented. Its main purpose is to capture the
major concepts useful for modeling business activities. There are a total of 52 leaf-level classes in the
ontology. Fig. 1 shows the upper-level class category structure of the business-domain OMP ontology.
Fig. 1. Upper-level class category structure of the business-domain OMP ontology.
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Fig. 2 shows level-1 subclasses of the major categories of the OMP ontology (leaf categories in Fig.1).
Fig. 2. Level-1 subclasses of the major class categories of the OMP ontology.
Due to the space limitation, we omit a description of lower-level classes.
OMP: PATTERNS
The class modeling patterns of OMP represent the relations between the classes in the OMP ontology.
Atomic Patterns Type 1: Within-Category Patterns
Within-category patterns refer to the patterns that capture the relationships between classes within a
given upper-level class category. Fig. 3 shows 18 within-category patterns.
Fig. 3. Within-category patterns.
Atomic Patterns Type 2: Between-Category Patterns
Between-category patterns refer to those patterns that capture the relationships between classes that
belong to different upper-level class categories. Fig. 4 shows 13 between-category patterns.
Fig. 4. Between-category patterns.
Composite Patterns
Composite patterns are created by composing atomic patterns, i.e., within-category patterns and
between-category patterns. Fig. 5 shows 7 composite patterns.
Fig. 5. Composite patterns.
PROBLEM-SOLVING USING OMP 
Given a conceptual modeling problem, the problem-solving process can be briefly described as follows:
CASE STUDY
We illustrate the application of OMP with a simple problem involving a video rental store. Box. 1 shows
the problem statement after Step 1, marked with class names and attributes.
Box. 1. Problem statement for the video rental store problem after Step 1 of the problem-solving process using OMP.
Fig. 6 shows an intermediate class diagram after Step 3.
Fig. 6. Intermediate class diagram for the video rental store problem after Step 3.
Fig. 7 shows the final class diagram after Step 5.
Fig. 7. Final class diagram for the video rental store problem after Step 5.
CONCLUSION
OMP represents a novel conceptual modeling approach which uniquely integrates a top-down,
ontology-based perspective and a bottom-up, pattern-based perspective. It serves as an effective tool
for teaching the fundamentals of conceptual modeling to novice students in a systematic yet easy-to-
understand manner. We plan to conduct a formal evaluation of the methodology.
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Step 1 • Find important terms in the statement and identify corresponding classes in the ontology.
Step 2
• Find composite modeling patterns that describe the situation.
Step 3
• Find atomic patterns describing the parts of the problem not covered by composite patterns.  
Step 4
• Give problem-specific names to the classes.
Step 5 • Add relevant attributes to the class diagram.
1.How to identify good, relevant classes when doing conceptual modeling?
2. How to provide an easy-to-use guideline for teaching conceptual modeling?
3. How to promote systematic thinking when teaching conceptual modeling?
Integration of a top-down, ontology-based perspective and a bottom-up, pattern-based perspective. 
Domain ontology of class categories  which represent major entity types.
Set of reusable and adaptable modeling patterns which represent the relationships among entities.
Systematic yet easy-to-use guideline for modeling relevant activities of a given domain.
Effective tool for teaching novice students how to identify relevant classes in conceptual modeling.
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The problem is about a small, local video rental store [Transaction Place]. The problem is limited to rental [One-Time Transaction], return, 
management of inventory [Inventory] (add/delete new tapes, change rental prices, etc. [Policy]) and producing reports [Report] summarizing various 
business activities. The rental items [Transaction Line Item] of the store are limited to video tapes [Specified Model Instance]. {Customer ID number} 
(arbitrary number), {phone number}, or the combination of {first name} and {last name} are entered to identify customer [Individual Customer] data 
and create an order. The {bar code ID} for each item is  entered, and video information from inventory is displayed. The video inventory is decreased 
by one when an item is checked out. When all tape IDs are entered, the system computes the {total rental fee}, and payment [Transaction-Payment] 
is processed.  A return is processed by reading the bar codes of returned tapes. Any {outstanding video rentals} are displayed with the {amount due} 
on each tape and the {total amount due}. The {past-due amount} must be reduced to zero when new tapes are taken out.  For a new customer, a 
unique customer ID is generated, and the customer info is entered into the system. Videos are stacked by their {categories} [Category Specification]  
such as {{Drama, Comedy, Action}}. Any conflict between a customer and computer data is resolved by the store manager [Trans-Place-Manager]. 
Rental fees can be paid by cash, check, or a major credit card [Payment Method]. Reports contain  customer rental history, video rental history, and 
{titles} [Specified Product Item] by category, top rentals, items by {status}, and {overdue videos] and {outstanding balances} by customers.
